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4-1 | NTRODUCTI ON

This chapter is provided for guidance of Medical Departnent
personnel concerned with sanitary controls, surveys, and

i nspections of all U S. Navy and Marine Corps bathing and water
training facilities, both artificial and natural, including over-
the-side swnmng. Oher Departnent of the Navy personnel, both
civilian and mlitary, may use this publication as a guide for
sanitary standards in the safe operation of training/sw mmng
pool s and other bathing facilities. Saunas and steamroons are
addressed in Chapter 2, of this Mnual.

4-2 RESPONSI BI LI TY

a. The Bureau of Naval Personnel is responsible for
supervi sion, policy guidance, technical, and admnistrative
direction of the Navy-w de Recreational Services Program which
i ncl ude pool and inland/surf beach operations.

b. The Chief, Bureau of Medicine and Surgery (BUVED) is
responsi bl e for devel oping and pronul gating health standards to
protect the health and well-being of Navy and Marine Corps
personnel .

c. The Naval Facilities Engineering Conmand ( NAVFACENGCOV)
is responsible for design, construction draw ngs and
specifications, construction, major repairs, and nmaintenance
standards for pools and bat hi ng pl aces.

d. The Conmmanding O ficer is responsible for the operation
of swmmng and bathing facilities; however, this responsibility
is normal ly del egated as foll ows:

(1) The Recreation Director is assigned responsibility
for managenent and operation of all recreational bathing
facilities, both artificial and natural. This includes the
proper selection and training of personnel.

(2) The cogni zant nedical authority (preventive nedicine
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authority) is responsible for vigilant surveillance of those
aspects of operations, maintenance, and | aboratory practice that
pertain to health protection, and for making pertinent
recommendations to the Commanding O ficer. He should review all
pl ans for new and renovat ed pools and natural bathing areas.

(3) The Public Wrks Oficer is responsible for the
mai nt enance of all swinmm ng pool facilities. Additionally, he is
responsi bl e for assuring that bacteriological and chem cal
anal yses of pool water are perfornmed by an acceptabl e water
| aboratory. M L-HDBK-1190, Facility Planning and Design Gui de
and M L-HDBK, (publication pending) Training and Recreation Pool s
provi des gui dance.

4-3 DEFI NI TI ONS

a. The followng definitions of words and terns apply in the
interpretation of this chapter.

b. Terns defi ned:

(1) Air Gap. A physical separation sufficient to prevent
backfl ow between the free-flow ng di scharge end of the potable
wat er and any other system An air gap is physically defined as
a distance equal to tw ce the dianmeter of the supply side pipe
but never less than one (1) inch.

(2) Alkalinity. The anount of al kaline conpounds (e.g.,
carbonat e, bicarbonate) present in the pool water for the purpose
of functioning as a buffer.

(3) Alum A fine, white, powdered al um num sul fate
conpound, which when added to water, produces a floccul ate of
settl eable particles which can be renoved by filtration.

(4) Anthracite (Anthrafilt). A hard, finely ground coa
used as a swinmng pool filter nmedium

(5) Appurtenances. Equi pnent conponents of the
circulation systemof a sw nm ng pool .

(6) Backsi phonage. Backflow resulting from negative
pressure in the distribution pipes of a potable water supply.

(7) Backwash. A procedure for cleaning sw mmng pool
filters by reversing the flow of water through the filter which
removes the trapped solid matter fromthe filter nmedium \Wen
aut hori zed,the waste is discharged to the sewer drain.

(8) Buffer. A chem cal conmpound that resists changes in
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the acidity/alkalinity of the pool water by neutralizing acids
and bases.

(9) Chlorine Residual. The anmount of chlorine remaining
in the pool water after the chlorine demand (oxidation of organic
conpounds) is satisfied. The conbined residual is the portion
whi ch reacted wth nitrogen conpounds (e.g., amonia) to form
chl oram nes. Free chlorine residual is the portion remaining
avail abl e for rapid disinfection.

(10) Cross-Connection. Any actual or potenti al
connection between the public water supply and a source of
contam nation or pollution.

(11) Cyanuric Acid (GNs(OH)3). A conmpound added to pool
water to stabilize the chlorine fromrapid deconposition by the
ultraviolet rays of sunlight.

(12) Di atomaceous Earth. A white powder conposed of the
fossilized skel etons of one-celled diatons and used as a filter
medi umin sone sw nm ng pool s.

(13) D.P.D. The chem cal diethyl-p-phenylene diamne, in
tablet form is comonly used in a colorineter type water test
kit for the nmeasurenent of chlorine residuals.

(14) Encrustation. A crust, hard |layer or coating.

(15) Filtration. The process of renoving suspended
particles fromthe pool by circulating the water through a
filtering medi um

(16) Flocculant. A conpound (e.g., alum num sulfate)
whi ch, when added to water, causes suspended particulates to
clunp together, formng larger particles that can be readily
removed by filtration

(17) Flood-Level Rm The edge of the receptacle from
whi ch wat er overfl ows.

(18) Free Available Chlorine (FAC). The portion of the
chlorine residual in water that is available for imedi ate
oxi dation (destruction) of bacteria and contam nants.

(19) Interceptor (Hair Strainer). A device placed ahead
of the punp to prevent hair, lint, or paper debris from cloggi ng
t he punp nechani sm

(20) Muriatic Acid (Hydrochloric Acid). This chemcal is
used to reduce excess alkalinity in pool water.
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(21) pH The relative degree of acidity or alkalinity of
wat er as indicated by the hydrogen ion concentration. An acid-
base scale (pH) is used; 0 to 6.9 is acidic, 7.0 is neutral, and
and 7.1 to 14.0 is basic.

(22) Precipitate. An insoluble conpound formed by
chem cal action between two or nore normally sol ubl e conmpounds in
solution (e.g., the addition of chlorine to a pool containing
di ssolved iron will cause a reddish precipitate of insoluble iron
conpounds) .

(23) Skimrer. A device other than a gutter that is an
i ntegral conponent of the recirculation system The device
continually renoves floating debris and is designed to handle up
to 80 percent of the recircul ated pool water.

(24) Slurry Feeder. A device designed to introduce or
“feed” a slurry of chemcals (e.g., soda ash, alun) into the pool
wi t hout cl oggi ng.

(25) Soda Ash. Sodium carbonate (Na,C3;). A dry conpound
used to increase pH and total alkalinity in pool water. It
neutralizes hydrochloric acid (HCL) produced from chlorination
and results in an increase of the pH

(26) Sodium Bisulfate. A chem cal (NaHSQ,) which
produces a mld acid solution. Used in swi nmng pool water to
| oner the pH.

(27) Superchlorination. The application of a high |evel
of chlorine (5-10 ppm FAC) for the purpose of “burning off” or
oxi di zing accunul ated organic matter and controlling al gae.

(28) Surge Tank. A tank used to collect overfl ow water
fromthe pool, which can be used to add “nmake-up” water to the
pool .

(29) Turbidity. Degree to which suspended particles in
pool water obscure visibility. Usually a cloudy or hazy
appearance in pool water caused by finely divided particles
suspended in water.

(30) Turn Over. The nunber of tinmes per day the water
capacity of the pool is circulated through the filter.

4- 4 HEALTH HAZARDS | N SW MM NG POOLS AND BATHI NG
FACI LI TI ES

a. There is little epidem ol ogical evidence that a well run
pool will becone a health hazard; however, water may harbor
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parasites and pat hogens that can cause infection or disease in
humans. Exanpl es include | eptospirosis, schistosom asis,
chol era, and pfiesteri a.

b. Types of Hazards.

(1) Mechanical. Slippery surfaces, projecting objects,
floating or underwater obstructions, inadequate depth for diving,
sudden changes in depth, |oose/m ssing drain covers, inaccessible
and unmarked master cutoff switch for punp, inproper or illegible
depth markings, insufficient lighting, and turbid water.

(2) Electrical. Wring, lights, and appliances are
particul arly dangerous near water.

(3) Practices of Swimrers. Over-exertion, swnmmng wth
physi cal inpairment or under nedication or alcohol consunption
which [imts swmmng ability, hyperventilation and extended
br eat h- hol di ng, over-exposure to sun, wind, or water, sw nmm ng
during thunderstorns, swinmng too soon after eating, rough play,
and swi nm ng beyond limts.

(4) Marine. Predatory fish; especially sharks, fish with
danger ous nechani snms of defense; such as the Portuguese nman- of -
war and the sting ray, undertow, strong current, sharp coral
reefs, and discarded debris, i.e., cans and broken gl ass.

Section Il CONSTRUCTI ON, OPERATI ON, AND
| NSPECTI ON OF SW MM NG TRAI NI NG POCOLS
AND BATHHOUSES

4-5 WATER QUALI TY

4-6 TYPES OF SW MM NG POOLS
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4-5 WATER QUALITY

The water source for sw mm ng pools should be froma comunity
pot abl e water system Wells or other sources of water used
solely for an individual pool nust be approved by the | ocal
preventive nedi cine authority (Preventive Medicine Authority).

4-6 TYPES OF SW MM NG POOLS

a. Recirculated Pool. This is the only type of pool normally
approved for construction. The sane water is continuously
filtered and disinfected to provide a safe water quality for
swinmers. The principles involved in a sanitary recircul ated pool
are discussed in this chapter.

b. Wadi ng Pool s and Spl ash Pads.

(1) Wading Pools. A wading pool is an artificial pool
with a maxi mum depth of 24 inches (61 centineters (cm) intended
for use by children. The probability of acquiring infection from
a wadi ng pool is greater than from| arge pools because young
children are nore likely than adults to contam nate and drink the
wat ers. Wadi ng pools are usually small, and shoul d be
constructed of the sanme material as the nmain pool. These pools
shoul d have a continuous inflow of treated water to give a
conpl ete water change every hour. Overflow should be of the open
type, extend conpletely around the pool and should be returned to
the filtration systemof the main pool. Water supply and
recirculation nust be a part of the main pool’s circulation and
filter system Careful consideration nust be given to assure
adequate distribution of the treated water and provide the
necessary recirculation. It is generally recommended that wadi ng
pool s be converted to splash pads which are easier to operate in
a sanitary manner.

(2) Splash Pads. These are artificial pools for use by
children. Treated water is sprayed into the pool and runs to
waste or is returned to the main pool filtration system

4-7 POOL LOCATI ON

Swi mm ng pool s should be | ocated to prevent storm and ot her
surface drainage fromentering the pool. The deck should be well
above the ground |l evel and located at a site where dirt, dust and
debris will not be carried or blown into the pool. Trees and
shrubbery may enhance the appearance of a pool, but they should
be | ocated so that |eaves and other organic material do not fal
into the water. The pool area should be enclosed by a fence or
wal | no | ess than seven feet (2.1n) high and preferably eight
feet (2.4m high. The gate(s) nust be |ocked cl osed when the
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pool is not in use. Al new or renovated pools should be

provi ded with bat hhouses. The bat hhouse should be | ocated to
provi de a wi ndbreak fromprevailing winds. Sone pools |ocated
near |living quarters where dressing, shower, and toil et
facilities are available, are not required to have a bat hhouse.
In these instances, the pool should be provided wth outdoor
showers, where swmers wll be required to shower before
entering the pool area. |If a spectator area is provided, it
shoul d be separate and distinct fromthe bath area with separate
ent rances.

4-8 CONSTRUCTI ON AND DESI GN

a. Materials. Sw mmng pools and appurtenances shoul d be
constructed of materials which are inert, nontoxic, inpervious,
permanent, and can w thstand design stresses. Pools should be
finished in white or light colors (e.g., |ight blue, blue-green,
or turquoise) and should be smoboth. Earth or sand bottons are
not permtted. Sw mm ng pools nust be designed to nake
supervi sion of sw mers easy.

b. Size and Depth.

(1) Al pools nmust be designed and constructed to
w thstand anticipated | oads for both full and enpty conditions,
and a pressure relief valve nust be provided to relieve pressure
caused by hydrostatic head when the pool is enpty.

(2) The m nimum water depth in the shall ow end of the
pool should be three feet (90 cn) deep, except in special purpose
conpetitive or training pools. Areas less than three feet (90
cn) shoul d be separate fromthe main pool and considered as
wadi ng pool s.

c. Bottom and Si dewal | s.

(1) Where water depth is less than five and a half feet
(1.7 neters), the pool bottom sl ope nust be a maxi num of one inch
per foot (2.5 cmper 30 cm. Sudden slope changes or flat areas
are prohibited. 1In pools less than 50 feet (15 m overal
Il ength, the rate of the slope may be increased to one and one
hal f inches per foot (3.8 cmper 30 cn

(2) Where water depth is greater than six feet (1.8 m
t he sl ope should not exceed one foot in three feet (30 cmin 90

cn.

(3) If safety | edges are provided on vertical walls in
deep portions of the pool they should not be over four to six
inches (10 to 15 cn) wide and be at |east four feet (1.2 m bel ow
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the water surface with a slope of one half inch in four inches
(1.3 cmto 10 cm toward the pool.

d. Ladders and Handrails. Ladders should be provided at the
shal | ow end of the pool and on each side at the deep end of the
pool. Normally a node of egress is provided for each 75 feet (23
m of pool perinmeter but there should be at |east three. They
must be constructed of nonferrous netal, wth handrails on both
sides; treads nust have nonslip top surfaces. Ladders should
have a clearance of not nore than six inches (15 cm nor |ess
than three inches (8 cm between the | adder and the pool wall.
Recessed stepholes or stairways built out fromthe wall are
prohi bited. Handrails should be provided for all steps and
| adders |l eading to diving boards nore than three feet four inches
(1 m above the water. Diving platforns over three feet four
inches (1 m) high should be protected with guardrails.

e. Deck and Adjacent Area. The deck areas of indoor pools
must conpletely surround the pool, and be 12 feet (3.6 nm) w de,
except 15 feet (4.5 m is required at the diving board end only.
The m ni num deck wi dth for outdoor pools is 15 feet (4.5 m wth
20 feet (6.0 m at the diving board end only. Deck areas nust
have a sl ope of one-eighth inch per foot (0.3 cmper 30 cm away
fromthe pool edge. Deck drains should be |ocated so that one
deck drain will serve a maxi num of 250 square feet (23.2 square
meters) of deck area. The deck will be snmooth, with a nonslip
surface, and easy to maintain. A curbing of nonslip materi al
shoul d be provided around the perineter of a pool. Qutdoor pools
must be provided with a curb on the outside of the deck area to
prevent litter or dirt fromreaching the deck area and the pool.

f. Markings.

(1) Al variations in pool depth of 1 foot (30 cm wll
be marked on the pool’s deck. In the case of indoor pools,
mar ki ngs may al so be | ocated on the adjacent walls. For outdoor
pool s, depth marking may al so be nounted on the perineter fence
at the edge of the deck.

(2) Swinmm ng | ane markings, of the same finish as the
pool lining, should be provided on the bottom of the pool.

(3) Either the nmain drain should be clearly marked by
laying colored tile around the drain perinmeter, or the grating
shoul d be painted a conspi cuous col or.

g. Diving Boards and Area.

(1) Standard diving “spring” boards are 14 to 16 feet
(4.3 to 4.9 cm long and 1.67 feet (50.9 cn) w de. The standard
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di stance for nounting the board is three feet four inches (1 nm
or nine feet 10 inches (3 m above the water. D ving boards
shoul d be of alum numor fiberglass construction with a nonslip
surface. Al diving boards should be well anchored to the deck
and should be installed wth a | ockabl e ful crum adj ustabl e over a
di stance of 10 to 12 inches (25 to 31 cm. The front end of the
board nust be at least five feet (1.5 m beyond the pool wall for
14 foot (4.3 n) boards, and six feet (1.8 n) for 16 foot (4.9 cm
boar ds.

(2) I'ndoor pools nust be provided with at |east 16 feet
(5 m of headroom above the highest diving board.

(3) The distance fromthe center line of diving boards to
the pool side walls should be at |least 12 feet (3.7 m) or 10 feet
(3.1 m clearance between diving boards.

(4) The m ni mum di stance between di ving boards, neasured
fromthe center lines, should be 12 feet (3.7 m or ten feet (3.1
m cl earance between diving boards.

(5) The water depth adjacent to diving boards nust
conformto the foll owi ng safety standards:

Table 4-1.
Wat er Depth Standards for Diving Board Safety
El evation of diving M ni num dept h of M ni mum | engt h of
board above water wat er under end of t he diving well
boar d

1.6 feet (0.5 m 9 feet (2.7 m 25 feet (7.6 m
3.3 feet (1.0 m 10 feet (3.1 m 35 feet (10.7 m
9.8 feet (3.0 m 12 feet (3.7 m 40 feet (12.2 m

h. Mlitary Training Platforns. Platforns used only for
mlitary training, e.g., abandon ship drills, etc., shall be
rigidly constructed, have non-slip surfaces, and be properly
anchored to ensure stability. Such platforns shall have a
m ni mrum of 15 feet of unobstructed head room Platforns shal
have a separation of ten feet (3.0 m horizontally between itself
and other platforns and side walls. The maxi nrum safe el evation
of platforns above the surface of the water in relation to the
depth of the water is given in the follow ng table.
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Tabl e 4-2. Water depth standards for mlitary training platforns

Hei ght of Platform M ni rum wat er depth M ni mum pool w dth
at end of platform at end of platform
and 12 ft (3.6 m and 12 ft (3.6 m
beyond beyond

Feet Met er s Feet Met er s Feet meters
0- 6 0-1.8 8.5 2.6 20 6
6 — 10 1.8 - 3 10 3 30 9.1
More than 10 3 11.5 3.5 30 9.1

Al'l new construction will neet these requirenents. Al platforns
must be clearly marked “Not for Recreational Use.” Areas nust be
made i naccessible to recreational use. Entry to water from al
platforns nust be feet first. Al operations will be under
adequate supervision. Note: Existing platfornms that do not neet
the requirenents of this table may be issued a waiver. Request
wai ver through BUMED provi di ng pool dinensions, exact usage, and
m shap hi story of pool.

i. Water Slides. Wen water slides are permtted in
SW nm ng pools, the water depth at the installation site nust be
at least five feet. Wien installed in the diving area, the
di stance between the water slide and a diving board nust be at
| east 12 feet fromthe center line of the diving board to the
center line of the water slide. Head first slides should be
prohi bited and a sign with words to the effect, “NO HEAD Fl RST
SLI DES” nust be posted.

J]. Chlorine Gas Room Cylinders containing chlorine gas
shal |l be enclosed in a roomto protect against accidental
| eakage. Provisions nust be nade in the roomfor securing tanks
(e.g., chaining to wall or post). 1In all new construction the
room shal |l be above ground. A spark-proof nmechanical ventilation
system capabl e of producing a conplete exchange of air in one
m nute (60 changes per hour) nust be provided. The nechani cal
ventilation system nmust exhaust fromw thin nine inches of the
floor. It is preferred that the control for the exhaust fan
operates automatically when the door in open. |If the exhaust is
manual |y operated, the switch shall be | ocated outside the room
Any electrical swtches for the control of artificial l[ighting
and ventilation should be on the outside of the enclosure
adj acent to the door. It is recommended that an automatic
chlorine |l eak detector and alarmbe installed in the chlorine
room The exit door must be open to the outside and there nust
be at | east one observation w ndow for viewing the interior from
the outside. The floor should have a non-slip finish. A potable
wat er outl et and eyewash/del uge shower neeting the specifications
of the Anerican national Standards Institute (ANSI) 2358.1-1990
must be located in the imedi ate area. Additional information

10
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may be obtained from T The Chlorine Institute, Inc., 2001 L Street,
NW Washi ngton, D.C 20035, (202) 775-2790 and request a copy of
the “Chl orine Manual” and the wall chart entitled *Handling
Chlorine Cylinders and Ton Containers.”

(1) Signs will be posted in the vicinity with the
foll ow ng information:

(a) If there is a chorine gas |leak, imediately
evacuate the area and nove upwi nd fromthe | eak;

(b) Do not enter the chlorine roomor try to stop the
| eak.

(c) Fire departnent and ot her energency tel ephone
nunbers w Il be posted and notified imediately in case of a
chl orine gas incident.

(2) Lifeguards and ot her supervisory personnel wll
receive indoctrination in the proper procedures to followin case
of a chlorine gas incident. The procedures will be provided in a
Standard Operating Procedures (SOP) Manual .

(3) Only properly trained and equi pped energency
personnel with pressure demand self contai ned breathing apparatus
(SCBAs) will attenpt to stop a | eak.

(4) Most chlorine gas | eaks can be easily repaired,
however, sonme |eaks may require the use of special clanps to seal
them Facilities in which chlorine gas cylinders are used nust
ensure that the fire departnent is properly equi pped to handl e
i ncidents of this nature.

k. Bathhouse. M L-HDBK-1190 provides criteria for
bat hhouse construction. The bat hhouse shoul d provide entrance to
t he pool near the shallow end and consi st of dressing roons,
clothing storage facilities, toilets, and showers. Bathhouses
used by both sexes should be separated by tight partitions with
privacy screens placed at the entrances. Floors should be nade
of snmooth, non-slip and inpervious material with the corners and
i ntersections between the floors and walls rounded. Al floors
must have a pitch of one-quarter inch/foot (0.6 c¢cnmi30 cn) and
slope to drain to permt cleaning with a hose. Floors should be
cl eaned and disinfected daily with an approved di sinfectant
(e.g., 50 ppmchlorine solution). The facility should be
provi ded with natural and/or nechanical ventilation to reduce
excessi ve heat and danpness. Fluorescent lighting designed to
supply a mninum of 20 foot candl es nust be provided.

(1) Dressing Roons. Walls and partitions should be of

11
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snoot h i npervi ous masonry construction with no open cracks or
open joints. Partitions between dressing conpartnents shoul d
termnate six inches (15 cm above the floor. Lockers, when
provi ded, should be well ventilated, set on a cl osed base
furnished with the | ocker unit, substantially anchored to the
floor, and braced at the top. The |ockers should be verm n proof
and tightly jointed. Furniture should be sinple and easily

cl eanabl e.

(2) Plunbing Fixtures. Hot-water showers not to exceed

100°F (38°C) with soap dispensers must be provided. A centra
automatic m xing valve is recomended. Drinking fountains wll
be the angle-jet type. Miltiple hose bib connections with back
fl ow prevention devices should be provided for ease in cleaning.
Lavatories with liquid soap and paper towels or hand drying
devices will be provided. Toilet and lavatory facilities should
be i nspected by the pool operators every two hours and shoul d be
cl eaned at | east once a day. Separate plunbing fixtures for
swimers and spectators may be provided, as listed below in Table
4-2.

(3) Waste Disposal.

(a) Waste Water. Liquid waste fromthe bat hhouse or
related facilities will be discharged to the sewage system

(b) An adequate nunmber of solid waste receptacles
with self-closing lids nmust be located in the bathhouse, toilet,
dressing roons, and spectator areas. The receptacles wll be
enptied and cl eaned at |east daily or as necessary.

Table 4-3. Swinmng Pools: Sanitary facilities required based
upon user | oad
Facility Number of Nunmber of
SwW mer s Spect ators
MALES FEMALES MALES FEMALES
Wat er C oset 1/ 40 1/ 20 1/ 250 1/ 150
Lavat ory 1/ 40 1/ 40 1/ 200 1/ 150
Uri nal 1/ 40 - 1/ 250 -
Shower 1/ 30 1/ 30 - -
Dri nki ng Fount ai n 1/ 100 1/ 100 1/ 400 1/ 400

4-9 RECI RCULATI ON SYSTEM AND APPURTENANCES

a. Qutlets.

WAt er

is renmoved froma swi mm ng poo

f or

treatnent and recircul ated through overflow gutters or skimmers

and nmi n drains.
fl oati ng wast es.

Qutters and skimmers renove oils and ot her
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(1) Overflow gutters generally extend conpletely around
the pool, and are capable of handling 50 percent of the
recirculating water. The openings into the gutter usually are
| ess than four inches (10 cn) wde with the interior
approximately three inches (7.6 cm wde and three inches (7.6
cn) deep. The outlet pipes inside the gutter should be at |east
two and one half inches (6.4 cm in dianmeter and the cover grate
shoul d be one and a half tinmes the size of the outlet pipe.

(2) Skinmmers should be provided at the ratio of one
ski mer for each 500 square feet (47 square neters) of pool
surface, or fraction thereof. They should be |ocated to ensure
proper skimm ng of the pool surface. The rate of flow through the
ski mm ng devi ce(s) nust be adjustable up to a m nimum of 80
percent of the capacity of the swimmng pool filter system Each
ski mrer shoul d have a flow of at |east 30 gallons per mnute (114
liters per mnute); the skimrer intakes should be designed to
adj ust automatically with variations in the water |evel over a
range of at least three to four inches (7.6 to 10 cm. Skimrers
are provided with a renpvabl e screen or basket which the
recircul ating water nust pass through and a device to prevent
airlock in the suction line, normally a surge tank or an
equal i zer pi pe.

(3) Main Drain(s). The main drain should be capabl e of
conpletely draining the pool in four hours. Pools wth deep ends
shoul d have one or two outlet drains |located at the deepest
point. The location of drains depends on the size of the pool.
Ceneral ly, drains should not be |located nore than 20 feet (6 nm
apart nor nore than ten feet (3 m froma sidewall. Either the
mai n drain should be clearly marked by laying colored tile around
the drain perimeter or the grating should be painted a
conspi cuous color. The main drain outlets shall be covered by a
grating at least four tinmes the size of the discharge pipe. The
openings in the grating should be no | arger than one half inch
(1.3 cm to avoid catching hands and feet. The maxi num di scharge
of water through any drain outlet should not exceed one and one
hal f feet per second (50 cm per second). It is inportant the
mai n drains not be |ocated near the diving trajectory area to
preclude the possibility of divers landing on the grate if they
touch bottom The main drain(s) should be designed with a
capacity to recirculate at |east 50 percent of the recircul ating
wat er, thereby inproving circulation in all areas of the pool.
The drain nust not have a direct connection to the sewer, but
must be provided with an air gap to prevent the possibility of
backf | ow.

b. Surge Tank. This tank is |ocated on the suction side of

the recircul ating punp and serves as a nmeans of maintaining a
constant |evel of water whenever pool water is |ost through
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evaporation and splash. It can also be used as a site to

i ntroduce chemcals in an energency. The fresh water inlet nust
be protected from backsi phonage by an air gap or backfl ow
prevention device.

c. Chlorinator-Hypochlorinator. These devices are designed
to introduce chlorine into a swinmng pool recirculating system
A chlorinator injects chlorine gas and a hypochl ori nator
introduces a liquid containing chlorine. It is recomended that
chl orine be introduced into recirculation on the suction side of
a vacuum type di atonaceous earth filter or the newer high-rate
sand filters. Automatic chlorinators maintain the chlorine
residual at a predetermned |evel by controlling a solenoid valve
on the chlorine injector adjusting the chlorine gas flow, as
required. Automatic chlorinators are recommended as standard
equi pnrent for Navy and Marine Corps training and swi mm ng pool s.
Gas chlorinators should have as a standard accessory a siphon
breaker (vacuum breaker) installed between the injector and the
poi nt of application, when the chlorinator and the auxiliary
equi pnent are | ocated higher than the surface of the pool water.
This breaker is necessary in the event of recirculating punp
failure or shut-down since the water in the recircul ation system

tends to drain into the pool causing a negative head. |If the
chlorinator is automatically activated by the recircul ating punp,
it may continue to operate and fill the enpty recirculation

systemw th chlorine gas. Wen the recirculating punp is
restarted, the undissolved chlorine gas could be discharged into
the pool and result in injury to sw nrers.

d. Chenical Feeders.

(1) An adjustable chem cal feeder to inject soda ash
shoul d be provided prior to the filters on the suction side of
the recircul ation system

(2) Pool s using conventional rapid-flow pressure sand
filters (designed to operate with a flocculant) are equipped with
an alum sol ution feeder |ocated on the suction side of the
recircul ati on punp.

(3) If diatomaceous earth filters are used, they wll
have slurry feed equi pnent to continuously apply di at omaceous
earth to the recirculating water during a filter run.

e. Vacuum C eaners.
(1) The standard vacuum cl eaner is permanently installed
Wi th suction hose fittings built into the wall of the pool and

t he piping connected to the suction side of the recirculation
punps. The connections for the vacuum cl eani ng hose are
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subnerged and | ocated so the entire surface of the pool may be
reached. The cleaning water is recircul ated.

(2) Cccasionally, non-standard vacuumunits may be found
in older pool installations. These consist of a punp nounted on
wheel s that is pushed around the pool edge. The base and vacuum
head are attached to the punp with the di scharge side usually
attached to a waste drain, resulting in a considerable water | oss
each tinme the pool is cleaned. Another type is a self-propelled
vacuum cl eaner which rolls unattended al ong the bottom of a pool.
This vacuum unit punps water and dirt through a fabric bag which
retains the debris with no water |l oss. This vacuumtype may be
used as an auxiliary unit. The standard vacuum system shoul d
al ways be provided with new construction, nodifications, or
renovati on.

f. Interceptors (Hair Strainers). Strainers are |ocated on
the suction side of the recirculation punps and prior to a
vacuum type di atomaceous earth filter. Strainers should be nade
of corrosion resistant netal with openings not nore than one
eighth inch (0.3 cm in dianmeter. The straining surface should
be at least 10 tinmes the size of the inlet area. Pools intended
for training nust be provided with two interceptors.

g. Recirculating Punps. Punps will be capable of passing a
m ni mum of three (preferably four) tinmes the pool volune through
recirculation in 24 hours. |In addition, they nust have
sufficient capacity and pressure to backwash the filters.
Trai ni ng pools should have two punps.

h. Filters.

(1) Sand Filters. Conventional rapid-flow pressure
filters and high-rate sand filters are used for Navy and Mari ne
Corps pool installation (see Figure 4-1).

(a) Conventional, rapid-flow pressure filters
consisting of sand or anthracite filter media are common. The
filters are designed to operate with a flocculant (al um num
sulfate) that is injected into the recirculating water on the
suction side of the filters. By design, the operating flowrate
shoul d not exceed three gallons per mnute (11 liters per mnute)
for each square foot of filter surface. The surface area nust be
sufficient to recirculate the total volune of the pool three or
four times each day. A bank of two to five filter tanks is
normal ly required for standard sized pools. The tanks contain a
medi a that consists of four layers of coal or sand and gravel.
The | ayers are coarse at the bottomand very fine at the top.
There should be six to ten inches (15 to 25 cm of space between
the surface of the filter and the baffle on the inlet pipe to
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prevent the full streamof water fromdirectly striking the sand.
Each filter tank nmust have an air relief valve at the highest
poi nt and at | east one access manhol e for inspecting, renoving,
or replacing the nedia. Recirculating water flows fromtop to
bottom and can be reversed by opening and cl osi ng val ves.
Backwashi ng (cleaning) requires a reverse flow of 12 to 15
gallons per mnute (45 to 57 liters per mnute) for each square
foot of filter area for sand and ei ght gallons per mnute (30
liters per mnute) for anthracite. Backwashing should commence
with six to eight pounds |oss of head and continue until the
effluent runs clear, usually about 15 mnutes. Water from
backwashing is di scharged to waste.

(b) High-rate sand filters operate on a different
principle, approximately the top 10 inches (25 cm of sand

Figure 4-1. Sand filter diagram

POOL GUTTERS OR
SKIMMERS

L MAIN
A DRAIN \ 4
SURGE
PRESSURE > TANK
GAUGES
N FLOW
PUMP <
v METER
FILTERS

> SEWAGE
SYSTEM

col |l ects suspended matter. No flocculant is used with high-rate
sand filters. The operating flowrate is approxinmately 20
gallons per mnute (76 liters per mnute) per square foot of
filter area. Usually one filter tank provides sufficient filter
surface for one pool. The filter nediumis either coal or sand
of fine uniformsize. An air relief valve is located at the top
of the tank. Backwashing is indicated by a 15 to 20 pound | oss
of head. The backwash flow rate is 15 to 20 gallons per m nute
(57 to 75 liters per mnute) per square foot of surface area.
Backwash tinme is rapid; only two to four mnutes are required.
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(2) D atomaceous Earth Filters. Water is filtered by
passing it through a thin coating of diatonmaceous earth that is
inpinged on a filter septum (or leaf). These filter septa have
very small (about 0.005 inch) openings. The water is forced
through the filter by either positive or negative pressure
(vacuum. The flowrate is two gallons per mnute (7.6 liters
per mnute) per square foot of filter elenment. Space
requi renents are about the sane as high rate sand filters.

Di at omaceous earth filters require nore attention than sand
filters. Back-washing, depending on the manufacturer, is
acconplished by reversing the flow, by air pressure or by hand
rinsing wth a hose. Wen backwashed, the used di at onaceous
earth nmust be disposed of in a manner satisfactory to | ocal
regul at ory agenci es.

i. Gauge.

(1) A pressure gauge is installed on the inlet and outl et
I ines of each pressure filter to determi ne |oss of head and
backwash intervals.

(2) A gauge to indicate rate of flow nust be installed in
the return piping after the filtration system It should be
capabl e of neasuring one and one half tines the design flow rate
and nust be accurate within ten percent of the true flow rate.

] . Tenperature.

(1) Heating System Heating units are usually located in
the recirculation system Heaters nust not be installed in the
pool. The introduction of live steaminto the pool is
prohi bi t ed.

(2) Water Tenperature. The water tenperature in sw nm ng
pool s shoul d be mai ntai ned between 65°F-82°F (18. 3°C 27. 8°C).

(a) Water Tenperature of Indoor Pools. A conprom se
in water tenperature may be necessary between conpetitive and
recreational needs for nulti-use pools.

1 Pools used exclusively for conpetltlon shoul d
be mui ntai ned between 76°F to 78°F (24. 4 C -

(3) Air Tenperature. In winter, the air tenperature in
i ndoor pool facilities should be kept approximtely 3°F higher

than the pool water tenperature, while in sumer, 8°F above is
satisfactory.

k. Pool Water Inlets. Inlets fromthe filters must be
| ocated to produce uniformcircul ation of water through the

17



MANUAL OF NAVAL PREVENTI VE MEDI ClI NE
DRAFT - - DRAFT - - DRAFT
entire pool. To reduce the escape of chlorine, the inlets shal

be subnmerged a m ni nrum of one foot (30.5 cn) bel ow the pool water
l'ine.

4-10 EQUI PMENT AND DI SI NFECTANT STANDARDS.

a. Sw mm ng pool equipnent for new construction of pools at
Navy and Marine Corps facilities should bear the seal of the
Nat i onal Sanitation Foundation (Standard #50) or be equival ent.
The foll ow ng equipnent is listed in Standard #50:

(1) D atomaceous Earth type filters.
(2) Sand type filters.

(3) Recessed automatic surface skinmers.
(4) Centrifugal punps.
(5) Adjustable output rate chem cal feeding equipnent.
(6) Multi-port valves.
(7) Cartridge and high perneability type filters.
(8) Flow through chem cal feeding equipnent.
b. Disinfection.

(1) Chemcal disinfection is an integral part of pool
wat er treatnent.

(2) Chlorine is the only disinfectant approved for use in
training and bathing facilities. The strong disinfecting and
oxi di zing properties of chlorine aid in making water
bacteriologically safe, free fromal gae and organic matter, and
aesthetically acceptable to the bather.

(3) The use of other disinfectants (e.g., iodine and
brom ne) is discouraged without prior witten approval from
NAVFACENGCOM and BUMED.

(4) Chlorination. Chlorine can be introduced in the pool
water as a gas (99.9 percent avail able chlorine), as cal cium
hypochlorite (65 to 75 percent available chlorine), and as sodi um
hypochl ori te.

(5) Chlorine gas. Chlorine in the gaseous state is

extrenely toxic and heavier than air. Strict adherence to safety
regulations is required. Chlorine gas rapidly |lowers the pH of
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the pool water. Soda ash is necessary to maintain a properly
bal anced pH

(6) CalciumHypochlorite is 65 to 75 percent avail abl e
chlorine bonded to a granulated calcium The chlorine in cal cium
hypochlorite is rel eased fromthe granul ated cal ci um bond by
dissolving it in water. The liquid supernate is then transferred
to a hypochl ori nator which automatically adds the chlorine
solution to the pool water. There wll be a slight rise in pH

(7) Sodium Hypochlorite is a slightly yellowsh liquid in
concentration of 12-15 percent available chlorine. The liquid
can be added to the pool by a hypochlorinator. The pHw Il rise
slightly with use of the |iquid.

4-11 WATER TREATMENT

a. Carity. Pool water nmust be free of suspended nmatter and
sufficiently clear to see, fromthe pool sides, a four inch (10.2
cm) dianeter black on white disk at the floor |evel of the
deepest end of the pool. The main drain(s) should be visible at
all tines.

b. Chem cal Balance. Chem cal treatnent alone wll not
produce sanitary pool water. A filtration systemin proper
operational condition is also required to attain sparkling clear,
polished sanitary water.

(1) Chlorine D sinfection, Background.

(a) When gas chlorine is introduced into pool water,
the resulting chem cal reaction forns two conpounds of interest:
hydrochloric acid (HO) and hypochlorous acid (HOC). In
chl orination, hydrochloric acid is not considered a useful
conpound. This conpound | owers the pH of water. Wen sodi um or
cal ci um hypochlorites are used as the source of chlorine, the
resul ting sodi um and cal ci um hydroxi des serve no useful purpose
and raise the pH of the water. Soda ash is introduced to
neutralize the lowering of the pH by gas chlorination. Sodium
bisulfate is introduced to neutralize the rise in pH by sodi um
and cal cium hypochl orites. Hypochlorous acid (HOC ), formed from
all sources of chlorine is an effective oxidizing agent and
bactericide and is referred to as “free avail able chlorine
(FAC).”

(b) Free Avail able Chlorine (FAC). This conpound
exists in the nolecular (HOCL) or ionized state (OCL-). The pH

of the pool determ nes the amount in each state. “HOCL” is
approximately 300 tines nore effective as a bactericide than in
the ionized state “OCL-.“ Table 4-4 indicates the effect of pH
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on FAC or HOCL at 68°F (20°C). FAC should be maintained at a
mnimumof 1.0 ppm A maxi mum | evel of 3.0 ppm FAC nay be
requi red for hot weather/heavy use.

(c) FAC is an excellent oxidizing agent that wll
oxi di ze organic matter and many inorgani c conpounds. |f the
anmount of FAC in the pool is insufficient to oxidize all the
ni trogen (ammoni a) conpounds present, then chloramnes wll be
formed. N trogen (anmoni a) conpounds are always available in the
pool, from bathers (e.g., perspiration) to formchl oram nes. The
formati on of chloramnes is referred to as conbi ned chlorine
residual. Conbined chlorine (chloramnes) is not as effective in
di sinfection as FAC. Chloram nes produce eye irritation and the
obj ectionabl e “chl orine” odor associated with pools.

Table 4-4. Effect of pH on Hypochlorous acid In
Pool Water at 68°F (20°C

pH of Pool Hypochl orous Acid in
Wat er Mol ecul ar form
(HOCL)
6.0 96. 8%
7.0 75. 2%
8.0 23.2%
9.0 2.9%

(d) Breakpoint Chlorination. Wen FACis added to
wat er contai ni ng ammoni a conpounds, it reacts with the ammonia to
formchloram nes. Wen the total chlorine residual (free
avai |l abl e plus conbined chlorine residual) increases until the
concentration reaches a point that forces the ammonia conpounds
to be burned off (oxidized), a sudden drop in the residual,
cal | ed breakpoint chlorination, occurs. At breakpoint, nost of
t he conbi ned residual disappears along with eye irritation and
t he objectionable “chlorine” odor. The remaining chlorine in the
water is mainly in the free available state. Breakpoint
chlorination wll occur at different concentrations in different
wat er s.

(e) Cyanurates (Stabilized Chlorine). Cyanuric acid
is used in outdoor pools to “stabilize” the chlorine fromrapid
destruction by ultra-violet light fromthe sun. Cyanuric acid
can be added to any pool water using chlorine (gas or
hypochlorites). Chlorinated cyanurates are commercially
avai l abl e as a single chem cal containing a conbination chlorine
and cyanuric acid. Regardless of the source or concentration,
the effect of cyanuric acid in pool water is the sane. Cyanuric
acid has no chlorine demand and does not affect the breakpoint
chl orinati on phenomenon. Cyanuric acid has little or no affect
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on the bactericidal properties of chlorine at the concentrations
and pH recommended for pool water. Cyanuric acid residuals can
be reduced by dilution with cyanuric acid-free water. Cyanuric
acid concentrations in excess of 100 ppm are not recomended.
Handl e and store the chem cal as recommended by the manufacturer.

(2) Alum num Sul fate (A um.

(a) Conventional rapid flow pressure filtration
systens are designed to use the process of flocculation to
enhance the filtering efficiency.

(b) Alumis injected into the recircul ation system
causi ng suspended particles to clunp together. The floccul ated
matter produces a thin, jelly-like mass on the top | ayer of
filtering medi um

(c) The alumis introduced into the water by a
chem cal feeder |ocated on the suction side of the recircul ation

punps.

(d) The alum solution should be made with graul at ed
pl ain al um num sul f at e.

(e) When alumis used, the alkalinity |evel should be
mai nt ai ned at 80-120 ppmto permt the alumto function properly
and to prevent drastic fluctuations in pH and al kalinity.

(3) pH
(a) General. pHis the logarithmof the reciproca
of the hydrogen ion concentration of water. Pure (distilled)
water (H,0 or HOH) is a conpound which will ionize to form an

equal amount of hydrogen ions (H+) and hydroxyl ions (OH). An
acid is a conmpound which ionizes to produce an excess of hydrogen
ions. A base is a conmpound which ionizes to produce an excess of
hydroxyl ions. pH has a value range of 0 - 14, O is very acidic,
7 is neutral and 14 is very alkaline. The pH of a solution does
not indicate how nmuch acid or base is present, but indicates the
degree of ionization. This point is very inportant when

al kalinity is discussed.

(b) Range. The pH range for pools nust be
mai nt ai ned between 7.2 to 8.0. Accurate pH control is essential.
Corrosion to pipes, filters, and punps wll result in a short
time when the pHis below 7.0. High pH values wll reduce the
effectiveness of the disinfectant and encourage the growh of
algae. Eye irritation will occur if the pHvalue is below 7.2 or
above 8. 0.
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(c) Control. The addition of soda ash (al kaline
conpound) will raise the pH of water. The addition of sodium
bi sul fate (acid conmpound) |lowers the pH of water. Correction of
ot her chem cal inbalances (alkalinity and hardness) will often
return the pH to normal.

(d) Confort. Water is less irritating to the bather
at a pHof 7.6 to 8.0; however, chlorine is nore effective as a
bactericide at 7.2 to 7.6.

(4) Alkalinity.

(a) General. Akalinity is a nmeasure of the ability
of a solution to neutralize hydrogen ions (H+) or act as a
buffer. Alkalinity exists in pools in three fornms: Bicarbonate
(HCOs), carbonate (COy?), and hydroxide (OH). The formis
dependent on the pH of the water. Hydroxide alkalinity is
irritating to the eyes and cannot occur if the pHis nuch bel ow
9.0. Carbonate alkalinity is also irritating to the eyes and
exists in a pH range of approximately 5.0 to 9.0. If a pool has
a proper pH bal ance, the predom nant formof alkalinity present
woul d be in the bicarbonate form

(b) Range. Alkalinity assists in naintaining stable
pool pH  The val ues shoul d be between 80-100 ppm for proper
al kalinity of the pool. |If the alkalinity is |less than 60 ppm
the pH can change rapidly due to bather |oad, tenperature,
addition of chlorine, or pH adjustnent. When the alkalinity is
too high, usually greater than 180 ppm the pH adjustnment is
difficult.

(c) Adjustnent of alkalinity. Sodium bicarbonate can
be used to raise the alkalinity level with little effect on pH
The resulting alkalinity (80-100 ppm serves as a buffer to
ensure a stable pool pH

(d) Effect on Filters. Proper alkalinity balance is
necessary in pools using alumfloc on conventional sand filters,
because the alumnust react with alkalinity to produce the floc.
If the alkalinity is too low, the alumw || pass through the
filters in the dissolved formcreating a floc in the pool when
the alkalinity is adjusted.

(5) Hardness.
(a) General. Hardness is a neasure of the m neral
content of water. Calcium magnesium and iron are the nmajor

m neral conpounds that cause problens in pools. These conpounds
interfere with pool clarity and bather confort.
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1 Cal cium and magnesi um conpounds cause
encrustation of pipes, especially water heaters and fittings.
Filter encrustation will occur largely from cal ci um conpounds.

2 lron conpounds will inpart a green color to
the pool water. A reddish-brown precipitate will also occur
whi ch can di scol or pool walls and floors, and clog filters.

(b) Treatnent.

1 Calciumand Magnesium Encrustation of
pi pes, heaters, and fittings from cal ci um or magnesi um can be
removed by treatnent with an acid (e.g., nuriatic acid). Only
enough nmust be used to react with the mnerals to prevent damage
to the pipes and equi pnent. The use of soda ash will continually
preci pitate out the cal ci um conpounds.

2 Treatnment of iron-bearing water with high
chlorine residuals will oxidize the iron conpounds. The
resulting precipitate (a red-brown ferric oxide) can then be
filtered out. Usually, the appearance of iron conpounds in the
pool is a result of the pH dropping to 7.0 or belowin pools with
iron pipes and equi pnent.

(6) Algae Control. A mmjor concern in swi nm ng pool
mai nt enance is the prevention of algae growh. Although al gae
are harm ess froma comuni cabl e di sease standpoint, they
contribute to making walls, pool floors, and wal kways sli ppery
and creating safety hazards. Pool conditions which pronote al gae
bl oons may al so permit the survival of harnful bacteria.
Chlorine, if present under these conditions, will probably be in
t he conbi ned form (chloram ne), which will cause eye irritation

(a) The best control neasure for algae is to prevent
its growh. This, in alnost all cases, can be acconplished with
proper FAC residual.

(b) Swi nm ng pool s, especially outdoor pools, should
be superchlorinated to 5-10 ppm FAC weekly to control al gae
gr owt h.

(c) If algae bloonms becone established in a pool, the
removal becones nore difficult. Superchlorination followed by
pool brushing and vacuum ng may suffice. |If |arge bl oons have
becone established, it will probably be necessary to drain the
pool and scrub all surfaces wth a 200 ppm FAC solution. This
solution can be made by addi ng one ounce (30 mlliliters) of
househol d bl each to 2 gallons (7.6 liters) of water.
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(d) The use of commercial algicides or algistatics
are not generally recommended because, frequently, the active
ingredient is sinply chlorine. Algicides containing nmercury, once
w dely used, are prohibited in the United States. In those rare
i nstances when al gae have denonstrated a resistance to chlorine,
al gicides with copper sulfate may be used. The pool should be
drai ned of water and the sides scrubbed with a solution
containing 5 percent copper sulfate by weight. The solution may
then be flushed to waste.

4-12 SAFETY AND SW MM NG POCOL REGULATI ONS.

Death and injury related to swi nm ng pool accidents increase each
year. The key ingredients to preventing such accidents are
proper pool design, maintenance, supervision, and a “clear cut”
set of safety regulations. The follow ng guidelines nust be
practiced at each facility.

(a) Safety Lines. The diving well or deep end will be
divided fromthe rest of the pool by use of an appropriate buoy
line tightly fastened at each side of the pool. The safety line
shoul d be | ocated one to two feet (30-60 cm) fromthe breakpoint
over the shallow portion of the pool.

(b) Diving Boards. Al diving boards, above three feet four
inches (1 m, nust have steps and hand rails. Except during
di ving conmpetition or exhibitions, the ful crumshould be
permanent|ly | ocked and/or relocated to the forward nost position
whi ch reduces overall board spring.

(c) Lifeguard Stations.

(1) One guard is required for up to 50 bathers and an
addi tional guard for each designated diving area. |f a pool
has two separate diving areas, an additional guard wll be
required in each separate diving area.

(2) The placenent of |ifeguard stations, whether in
el evated chairs or not, shall be so that the lifeguard is not
di stracted by patrons, has no sight obstructions or glare, is
able to see (scan) all patrons every 10 seconds and is able to
respond quickly to any distressed patron.

(3) In small pools (less than 2,000 square feet of water
surface area), one guard nay be adequate to safely guard
the diving and swmmng areas if the conbi ned zones represent one
overall pool facility.

(4) In large pools (over 10,000 square feet or water
surface area) the job of supervision becones nore difficult.
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Cenerally, this size pool contains areas in the mddle that are
extrenely difficult to see and adequately supervise fromthe
sides. Therefore, nore guards nay be appropriate and/ or novabl e
guard stands as necessary.

(5) The maxi mum nunber of bathers in the swi nm ng pool at
any one tinme, however, will not exceed one bather for each 50
square feet of water surface of the pool. The nmaxi num of one
occupant per 30 square foot of pool deck will not be exceeded
w t hout perm ssion of the local fire departnent.

(6) Based on conditions, i.e., holidays, patron | oad,
weat her, etc., additional guards may be required.

(d) Life-Saving equi pnent. Sufficient energency |ife-saving
equi pnent nust be provided at each lifeguard station. Rescue
equi pnent will be maintained in ready to use condition. The
m ni mum equi pnent shoul d i nclude a rescue tube or cam along with
a high reaching pole or a shepard’'s crook, a ring buoy with a
throw ng line attached, and a whistle and bull horn.

(e) First Aid Equi pnent. Each pool will have the follow ng
mnimumfirst aid equi pnment:

(1) Stretchers.

(2) Bl ankets.

(3) First aid kit approved by the |ocal nedical treatnent
facility. The kit will include bl oodborne pathogen protective
equi pnent, e.g., masks, shields, |atex gl oves.

(4) Drinking water.

(5) First aid cot.

(6) Pillow.

(7) Tel ephone with energency nunbers.

(8) Splints.

(9) Back board.

(f) Personnel Training.

(1) Pool operators and lifeguards will be trained and

certified in basic rescue and life-saving techniques (i.e.,

certification by the American Red Cross or Young Men’ s/Wnen’s
Christian Associ ation).

25



MANUAL OF NAVAL PREVENTI VE MEDI CI NE
DRAFT - - DRAFT - - DRAFT

(2) I'n addition, personnel will receive bl oodborne
pat hogen training and be enrolled in the |ocal bl oodborne
pat hogen program as appropri ate.

(3) Hazard communi cation training and appropriate storage
practices for pool chemcals will be provided in accordance with
29 Code of Federal Regul ations, part 1910.1200 (40 CFR 1910. 1200
and OPNAVI NST 5100. 23D, Navy Cccupational Safety and Heal th
(NAVOSH Pr ogram Manual ).

(g) Pool Regul ations. A placard including, but not limted
to, the following rules and regul ations pertaining to sw mrer
sanitation and safety nmust be posted in a prom nent |ocation.

(1) Al patrons nust conply with the directions and
signals of |ifeguards and/or the pool manager (to maintain
di scipline and indicate aquatic energencies, lifeguard signals
cl ear enough to be understood by both |ifeguards and patrons wl |
be posted here).

(2) Personnel nust take a cleansing shower prior to
entering the pool.

(3) No persons with sores, skin diseases, or bandages
will be permtted in the pool.

(4) Spitting, urinating, or otherw se contam nating the
pool or wal kways i s prohibited.

(5) Eating, drinking, or snoking in the pool or on pool
deck is prohibited.

(6) No pets allowed in pool area. (a guide dog escorting
a blind person will be permtted on the pool deck and
in restroons. Also, working dogs acconpani ed by handlers will be
permtted in swi nmng pool areas as required).

(7) Boisterous or rough play is not permtted in the pool
ar ea.

(8) Rafts, air mattresses, or flotation devices that
could easily becone detached fromthe user are prohibited (life
j ackets, water wings or simlar personal safety itens nmay be used
by non-swi mrers and are permitted in the shallow area only).

(9) Non-swimrers are permtted in shallow area only.

(10) Diving is permtted in designated areas only.
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(11) Gymastics will not be permtted on the diving
boar ds.

(12) Swmmng is not permtted in diving areas. Double
bouncing is not permtted; only one bounce per dive.

(13) No fraternizing with Iifeguards.

(14) dinbing on lifeguard towers or using |lifesaving
equi pnrent for other than enmergency use is strictly prohibited.

4-13 SAN TATI ON | NSPECTI ONS

a. Navy and Marine Corps sw mmng pool facilities shall be
i nspected at |l east nonthly by a Preventive Medicine Authority in
conpany with the pool nanager or designated representative.
Speci al inspections should be perforned prior to opening the pool
each season, prior to opening a new pool, and prior to opening a
pool after renovation. An inspection nust be conducted when
di sease transm ssion is suspected or upon request of the
recreation director or the public works officer.

b. Inspections of pools includes chlorine residual and pH
testing and a review of bacteriol ogical analysis results. Pool
personnel should be trained to performfield tests for chlorine
resi dual (conmbined and FAC), pH, alkalinity, hardness, clarity,
air and water tenperature, and cyanurates (if applicable). A
D.P.D. chlorine test kit nust be kept on hand for testing of FAC
and pH according to the directions acconpanying the kit.

4- 14 BACTERI OLOQd CAL ANALYSI S

a. Al sanple containers, nmust contain a 10 percent sodi um
thiosul fate solution to neutralize chlorine, and be sterile.
Col l ect sanples in the area of, and during the tine of, maxi num

bat her use. Refrigerate the sanple at 50°F (10°C) and test
within six hours of collection. Identifying data, such as
sanpling tine, location of sanpling site, and desired anal ysis,
shoul d acconpany the sanpl e.

b. Standards. M crobiological testing of sw nmm ng pool
water is used to evaluate the disinfection process and to obtain
a nmeasure of the potential for pathogen transm ssion. Sanples
shoul d be anal yzed in accordance with the | atest edition of
Standard Methods for the Exam nation of Water and Wastewater. A
sati sfactory sanple will denonstrate the absence of total
coliformbacteria. |If a sanple is total coliformpositive, three
daily repeat sanples wll be taken as soon as possible. If two
of the three repeat sanples are total coliformnegative, the pool
water is considered bacteriologically satisfactory. For nore
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i nformati on concerning m crobi ol ogical testing using “presence”

or “absence” results, refer to Chapter 5 Water Supply Ashore, of
t hi s manual

4-15 RECORDS

Records are necessary for evaluation of pool operation,

i nvestigation of conplaints, and to justify nechani cal

i nprovenents; they should be exam ned as part of the pool
sanitation inspection. The follow ng records should be kept by
t he pool manager.

a. Total nunber of swinmers each day. The peak nunber of
swi mers using the pool each day.

b. Length of time the punps and filters are in operation
each day.

c. Time and date each filter is backwashed and cl eaned.

d. Amount of chemicals added and tine of their addition
(e.g., alum soda ash).

e. Hourly record of chlorinator and chem cal solution feeder
settings.

f. Inventory of chem cals on hand.
g. Dates of vacuum cl eani ng.

h. The pHtest results, three tinmes daily or as frequently
as necessary to assure the pool is within prescribed limts.

i. The total alkalinity and/or cal cium hardness each tine
acconpl i shed.

] . Residual chlorine readings (at |east one test during each
two hours of use at varying locations in the pool, one test to be
made at the tinme of the maxi mum swi nm ng | oad).

k. Tenperature reading as often as necessary to indicate
adequat e tenperature control

. Results of bacteriological |aboratory analysis of

sw nm ng pool water acconplished nonthly or nore often as
required.
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Section |1l PUBLI C SPAS AND HOT TUBS

4-16  DEFI NI TI ONS

4-17  CONSTRUCTI ON

4-18 RETURN | NLETS AND SUCTI ON QUTLETS
4-19 WATER SUPPLY

4-20 FILTRATI ON

4-21 WATER QUALITY

4-22 HOT TUB | NSPECTI ON

4-23 CLEANI NG

4-24  GENERAL SAFETY AND SI GNS

4-16 DEFI NI Tl ON

Spas and hot tubs are al so known as whirl pools, jacuzzis,
hydr ot herapy pools or soaking tubs, but will be referred to in
this text as “hot tubs.” Hot tubs are designed for one or nore
peopl e to soak in, not bathe. Many brands and types are avail able
for recreational use and require careful operation and

mai nt enance.

4-17 CONSTRUCTI ON

Hot tubs nust be constructed and installed in accordance wth
the foll ow ng: Suggested Health and Safety Guidelines for Public
Spas and Hot Tubs, HHS-99-960, |atest edition; |ocal regulations;
manuf acturer’s instructions.

4-18 RETURN | NLETS AND SUCTI ON OUTLETS

a. Location. Return inlet(s) and suction outlet(s) shall be
provi ded and arranged to produce circulation throughout the spa.

b. Testing and Certification. Spa suction outlets shall be
provided with a cover that has been tested and accepted by a
nationally recogni zed testing |aboratory and conply with
ANSI / ASME A112.19. 7M 1-1987, Suction Fittings for Use in Sw nm ng
Pool s, Wadi ng Pool s, Spas, Hot Tubs, and Whirl pool Bathtub
Appl i ances.

C. | MPORTANT SAFETY NOTE: Do not use or operate spa if the
suction outlet fitting is mssing, broken, or |oose.

d. Entrapnent Avoidance. |If the suction outlet system such

as an autonmatic cleaning system is a vacuum cl eaner system which
has a single suction outlet or nultiple suction outlets which can
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be isolated by val ves, then each suction outlet shall protect
agai nst user entrapnent by either an antivortex cover or other
nmeans.

e. Qutlets per Punp. A mninmumof two (2) suction outlets
shal | be provided for each punp in the suction outlet system
separated by a mninmumof three feet (3') or located on two (2)
different planes, i.e., one (1) on the bottomand one (1) on the
vertical wall, or one (1) each on two (2) separate vertica
walls. These suction outlets shall be plunbed such that water is
drawn through them sinul taneously through a cormmon Iine to the

punp.

f. Cleaner Fittings. Were provided, the vacuum or pressure
cleaner fitting(s) shall be located in an accessible position(s)
at least six inches (6”) and not greater than ei ghteen inches
(18”) below the m ni mum operating water |evel or as an attachnent
to the skinmer(s).

4-19 Water Supply. The water for use in hot tubs will be
obt ai ned from potable water sources. To avoid cross-connection,
the water supply line nust have an air gap or backfl ow preventer.
Overfl ow water should be returned to the filter system or

di scharged to an approved waste water system \Were overflowis
di scharged to sewer, an air gap nust be provi ded above possible
fl ood and sewer backup | evels.

4-20 SANI TARY FACI LI TI ES

Sanitary facilities will be provided for use by hot tub patrons.
A thorough shower nust be taken prior to entering the hot tub.

4-21 FI LTRATI ON

The two nost commonly used filters in hot tubs are the

di at omaceous earth filter and rapid rate sand filter. For filter
operation and other filter applications see Article 4-9.h. The
circul ation equi pnent nust be capabl e of conplete water turnover
in 30 mnutes. The proper water |evel nust be maintained at al
times by filling or draining the hot tub according to

manuf acturer’s instruction.

4-22 WATER QUALITY

a. Hot tubs usually have a hi gher nunber of users per water
volume than a swming pool. Additionally, the high tenperature
and constant notion of the water make it difficult to maintain
t he proper chem cal |evels.
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(1) Tenperature. The maxi numtenperature at Navy
and Marine Corps hot tub facilities is 104°F (40°C). A

tenperature at 100°F (38°C) is considered safe and confortable
for a healthy adult. At higher water tenperatures, the soaking
time should be shorter; limt exposure to 20 m nutes at

102°F (39°C) and to 10 m nutes at 104°F (40°C). Tenperature
adj ustment should be limted to hot tub operators only.

(2) Disinfection. Chlorine is the nost frequently used
disinfectant in Navy hot tubs. However, brom ne disinfectant
systens registered with the Environnental Protection Agency are
acceptable alternatives. Qher bactericidal agents may be used
only with BUVED approval. At |east weekly, the hot tub water nust
be superchlorinated to 10 ppmfor 10 hours. The chlorine |evel
must drop to 3 ppm before use. The follow ng guidelines for hot
tub water quality shall be observed:

Table 4-5. Water Chem stry Paraneters for Hot Tubs

Check Hourly During Use Range Opt i mum

Free Residual Chlorine 1-3 ppm 1.5 ppm

Total Brom ne Resi dual 0.8-3 ppm 1.5 ppm
pH 7.2-7.8 7.5

Check Weekly Range Opt i mum

Total Alkalinity 60- 200 ppm 100 ppm

4-23 HOT TUB | NSPECTI ON

Hot tubs will be inspected nonthly and tested for chem cal and
bacteriological water quality as stated in Article 4-13.

a. Bacteriological Testing. Bacteriological testing wll be
conducted nont hly.

b. Hot tub managenent records will be exam ned as stated in
Article 4-15.

c. Turbidity. Wter should be clear and not appear cloudy
or colored. |If water clouds or colors, increase filtration. |If

unsuccessful, backwash filters and check chlorine and pH | evel s.
| f necessary, drain and clean hot tub to restore water clarity.

4- 24 CLEANI NG

Hot tub water nust be drained at |east nonthly. The sides,
bottom decks, and railings should be scrubbed with a 50 ppm
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chlorine solution. Upon refilling, superchlorinate to 10 ppm
allow level to drop to 3 ppm and check pH before use. In

addition to regul ar cleaning, a thorough draining and cl eani ng
will be necessary if patrons report any skin rash while using the
hot tubs. Decks and rails must be kept clean and al gae free by
brushing with a 50 ppm chl ori ne sol uti on as needed.

4- 25 GENERAL SAFETY

a. There shall be no obstructions that can cause the user to
be entrapped or injured. Types of entrapnent can include but not
be limted to such things as wedge or pinch-type openings and
rigid, non-giving cantil evered protrusions.

b. Signs. Signs which state safety, energency, and
operational aspects of the spa shall be promnently |ocated in
the immedi ate vicinity of the spa, stating the spa’ s address, the
| ocation of the nearest telephone with references that energency
t el ephone nunbers are posted at the location. Those energency
t el ephone nunbers shoul d include the nane and phone nunber of the
nearest avail able police, fire anbul ance service, and/or rescue
unit, and/or “911”, if avail able.

(1) Safety Signs. Safety signs shall include but not be
limted to the foll ow ng nessages:

(a) Risk of Fetal Damage. Hot water exposure
[imtations vary fromperson to person. Pregnant wonen and snal
children should not use spa prior to nedical consultation.

(b) Medi cal Considerations/Precautions. O her
persons suffering fromheart disease, diabetes, high or |ow bl ood
pressure, and other health problens should not enter the spa
wi t hout prior nedical consultation and perm ssion fromtheir
doct or.

(c) Risk of Drowning. Do not use the spa while under
the influence of alcohol, narcotics, or other drugs that cause
sl eepi ness, drowsiness, or raise/lower blood pressure. Use
caution when bathing alone. Overexposure to hot water nay cause
nausea, dizziness, and fainting. Lower water tenperatures are
recomended for extended use (exceeding 10-15 m nutes) and for
young children. Do not allow the use of or operate spa if the
suction fitting is mssing, broken, or |oose.

(d) Risk of Child Drowning. Unsupervised use by
children is prohibited.

(e) Risk of Injury. Before entering, check spa
tenperature before each use. The spa tenperature should not
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exceed 104°F. Enter and exit slowy. Keep all breakable objects
out of the spa area.

(f) Risk of Shock. Never place electrical appliances
(tel ephone, radio, TV, etc.) within five feet (5 ) of the spa.
The spa shall not be operated during severe weat her conditions,
i.e., electrical stornms, tornadoes, etc. The location of the
master cut-off switch nust be identified.

(g) Secure the facility against unauthorized access.

(2) Operational Signs. Operational signs shall include
but not be limted to the foll ow ng nessages:

(a) Do not allow the use of or operate spa if the
suction fitting is mssing, broken, or |oose.

(b) Check spa tenperature before each use. Do not
enter the spa if the tenperature is above 104°F.

(c) Secure the facility against unauthorized access.
(d) Keep all breakabl e objects out of the spa area.

(e) Spa shall not be operated during severe weat her
conditions, i.e., electrical storns, tornadoes, etc.

(f) Never place electrical appliances (tel ephone,
radio, TV, etc.) within five feet (5 ) of the spa.

Section |V NATURAL BATHI NG PLACES

4-26 BEACHES, FRESH AND SALTWATER
4-27  OVER- THE- SI DE- SW MM NG
4-28 FLOODED WELL DECK SW MM NG

4-26 BEACHES, FRESH, AND SALTWATER

a. This section applies to any body of water not contained
within a structure, but which is under control of the Navy or
Marine Corps for swi nmmng, diving, or recreational bathing. This
i ncl udes seashore, natural |akes, reservoirs and inpoundnents,
ponds, rivers, streans, and associated buil dings or equipnent.

b. Pl anning and Revi ew Consi derati ons.

(1) A sanitary survey wll be conducted by the Medi cal
Departnent Representative (MDR) or Preventive Medicine authority

33



MANUAL OF NAVAL PREVENTI VE MEDI CI NE
DRAFT - - DRAFT - - DRAFT

(PMA) of proposed bathing sites to establish the presence or
absence of contam nation and its source. Consultative survey
support shoul d be obtained froma Navy/ Mari ne Corps civil

engi neer. The survey should include a bacteriological study plus
an inspection for such safety hazards as currents, changes in
dept h, underwater obstructions, visibility, marine life, and
tenperature. Potential sources of contam nation should be
identified (e.g., sewer and industrial wastewater outfalls,
stormnvater outfalls, and contam nated surface water runoff).
Consi deration should be given to the possibility of the presence
of endem c infectious agents transmtted indirectly through
water. Provisions for a potable water supply, wastewater

di sposal, and solid waste disposal nust be an integral part of

t he survey.

(2) Bather | oad should be anticipated in order to
determ ne the type and anount of sanitary facilities necessary.
The bat hhouse shoul d be constructed and mai ntained i n accordance
wth Article 4-8. k. Toilet facilities should be |ocated wthin
500 feet of the beach and provided with plunbing fixtures as
recommended in Tabl e 4-6.

Tabl e 4-6. Natural bathing places: Sanitary facilities
requi red based upon user |oad

Facility Mal e Femal e
Wat er O oset 1/ 200 1/ 150
Lavatori es 1/ 200 1/ 200
Urinals 1/ 300 0
Shower s 1/ 100 1/ 100
Dri nki ng Fount ai ns 1/ 100 1/ 100

(3) Playground equipnent, if provided, will be in
accordance with Chapter 2 of this nanual

(4) An adequate nunber of solid waste receptacles with
covers wll be placed in the beach area and shoul d be enptied at
| east twi ce weekly.

(5) Prohibitions for Bathing Beaches. Bathing beaches
may be prohi bited when contam nation from sources outlined in
Article 4-26.b.1 is likely as determ ned by the NMDR/ PMA or
enf orci ng agency.

(6) Design Criteria.

(a) Area Designations.

1 Anchored buoys will be provided where practical
to designate swnming perineter and to separate deep and shal |l ow
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wat er at approximately the 4-foot (1.2 n) depth. The diving
area, dropoffs, underwater hazards, and wading areas (2 feet (61
cnm) and | ess) shoul d be designated.

2 Warning marker buoys or floating signs
i ndicating the “boats keep out” synbol (dianond shape and
i nternational orange) shall be used in beach areas where boating
occurs in close proximty. A mninmmof two warning buoys shal
be spaced at a maxi num of 200 foot intervals |ocated to provide
adequate warnings to vessels approaching the swming area from
various directions.

(b) Diving Facilities. Dving platforns, floating
or fixed, nust be constructed with 12 inches (30 centineters) of
vi si bl e ai rspace above the surface of the water and the bottom of
the structure. Ladders will be provided for boarding the diving
facilities. Swmmng is not permtted under diving platforns or
piers. Underwater construction will be kept to a m ninum
however, it should be consistent with maxi nrum swi nrer support.
Al'l underwater construction will be designed to prevent
entrapnment of swimrers. No diving platformor diving device wll
be constructed at heights greater than none feet ten inches (3
meters) above the water surface. Table 4-7 specifies the m ni num
recommended depth of water in which diving platforns may be
| ocat ed.

Table 4-7. Water depth standards for natural
bat hi ng pl ace diving safety

Pl atform Type Water Depth for a Distance of 12
Feet (3.7 m in all D rections
Platforns 1.6 feet 9 feet (2.7 m

(0.5 m above the
wat er surface
Platforns 3.3 feet 10 feet (3.1 m
(1 m above the
wat er surface
Platforns 9.8 feet 12 feet (3.7 m
(3 m above the
wat er surface

(c) A potable water supply under pressure for
dri nking and sanitary purposes will be provided. |If the source
is not a public water system it wll be approved and nonitored
by the cogni zant NMDR/ PNVA.

(d) Sanitary and Bacteriological Survey. A sanitary
survey of an existing beach and surrounding area and a
bact eri ol ogi cal survey of the water nust be done prior to opening
t he beach at the beginning of the season and shoul d be done
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periodically.

1 Sanitary Survey. The sanitary survey of
exi sting beaches is simlar to the survey of proposed bathing
sites. Toilet facilities and bat hhouses should al so be inspected
for sanitary condition.

2 Bacteriological Survey. The fecal coliform
fecal streptococcus ratio can be used as an indicator nmechani sm
for evaluating the mcro-biological suitability of natural bodies
of water. Ratios of 4.0 or higher typically indicate donestic
sewage contam nation while ratios of 0.6 or |ower are comon to
di scharges fromfarmanimals or stormnater runoff. Refer to
St andard Met hods for the Exam nation of Water and Wastewater on
the use of this ratio.

(e) Safety Requirenents.

1 At |east one guard nust be stationed for every
200 linear feet of designated beach front and should be posted at
a tower at least 6 feet high. An additional guard wll be
avail able for duty that can serve as a backup within 2 m nutes
fromthe tinme a guard | eaves the station for energency action. A
proven communi cation system i.e., radio with separate frequency,
t el ephone, whistle, etc., is essential. Lifeguard stations my
be farther apart than 200 feet, but not to exceed 200 yards,
where | ess crowded conditions prevail or heavy surf conditions
precl ude extensive bat hi ng.

2 Sufficient energency |ife-saving equi pment
must be provided at each lifeguard station. M ninum equi pnent
i ncl udes rescue tube or can, a long |light reaching pole or
shaper’s crook, a ring buoy with a throw ng |ine attached,
whi stle, and bull horn).

3 Each beach location will have signs posted
at appropriate intervals listing beach regul ations. Suggested
regul ati ons:

a No swimm ng when |ifeguard not on duty.
b No swimmi ng after dark
¢ No roughhousing or sand throw ng.

d No glass bottles or containers on beach.

e No pets ( A guide dog escorting a blind
person will be permtted on the beach and in restroons. Al so,
wor ki ng dogs acconpani ed by handlers will be permtted on beach
area as required).
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f Swimmng in designated areas only.
g No littering.
h No scuba gear in sw mmng area.

i No boards, canoes, or surfboards in sw nm ng
ar ea.

j No fishing in or near sw nm ng area.

4 Normal ly beaches are operated by an aquatic
supervi sor, beach manager, or person responsible to the
recreational director. The beach operator or another responsible
person should make a check of the facility beach, water, and
equi pnent prior to opening each day.

5 Records will be maintained which include, but
are not limted to: nane of the beach, nanmes of persons on duty,
general weat her conditions, nunber of bathers, and water analysis
reports.

4-27 OVER- THE- SI DE SW MM NG

OPNAVI NST 3120. 32 aut hori zes commandi ng officers to permt over-
t he-si de swinm ng. Depending on conditions, |ocation, and cl ass
of ship, the “swmcall” nmay be over-the-side, swinmng in

fl ooded well decks, or swimmng from beaches. Medical Departnent
personnel nust be prepared to submt practical recommendations to
commandi ng officers concerning health hazards and safety
precautions for these evol utions.

a. Swming over-the-side (in the imedi ate area of the
ship) is prohibited when the ship is in water suspected or known
to be contam nated. Unless approved by the Senior Oficer
Present Afl oat (SOPA), swinm ng over-the-side is prohibited in
harbors or other fleet concentrations.

b. Any available nedical intelligence concerning dangerous
marine |ife, parasites, and waterborne di seases prevalent in the
shi p’ s geographi cal area should be considered prior to permtting
SW nmi ng.

c. The water should be clear and free of floating or
subnerged debris, oil, algae, and dangerous marine life.

d. Al suction and discharge outlets should be secured 30
m nut es before sw nm ng.
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e. Wen the ship is anchored, a swimm ng area should be
desi gnated preferably with anchored buoys on the | eeward si de of
t he ship.

f. Adequate resting devices (e.g., |owered accommodati on
| adder, rope | adder, “Jacob’s |adder,” secured inflated rafts)
must be provided to accommobdate the sw mmers.

g. Two swmers, qualified as |ifeguards, nust be posted for
each group of swmers |ess than 100 persons with one additional
l'ifeguard for each additional 50 swimrers or fraction thereof.

h. One boat provided for “man overboard” nust be in the
wat er adjacent to the swming area. An additional boat will be
provided for parties larger than 100.

i. Two persons qualified in the use of small arnms and
provi ded with weapons and bi nocul ars shoul d be posted as shark
guards in the ship’ s superstructure or other location with a
cl ear view of the designated swi mm ng area and adj acent waters.

j . A loudspeaker, negaphone, or the ship’s 1 MC system
shoul d be available to the officer-in-charge of the sw nmm ng
party in order to recall and direct swmers. Additionally, he
shoul d have communication with the small boats, shark guards, and
t he bridge.

k. Swimcall should begin not |ess than one hour after the
| ast neal and be authorized only during daylight hours. The
weat her forecast should be for clear and cal m weather. Personnel
on the bridge should be alert for squalls or thunderstorns and
shoul d recall sw mrers, as necessary.

4-28 FLOODED WELL DECK SW MM NG

a. Swming in an enclosed well deck is preferred to over-
the-side swnmmng, if practical

b. Wash down bul khead and deck with water and scrub soil ed
and greasy areas.

c. Two swinmers qualified as lifeguards will be posted for
each group of less than 100 sw mmers.

d. A conplete exchange of water nust be provided each eight
hours during periods of continuous use.
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Secti on V REFERENCES
4-29 REFERENCES

4- 29 REFERENCES

The followng is a list of publications referenced and used in
this Chapter:

a. Mlitary Publications.

(1) AF regulation 161-14, Sw nm ng Pool s and Bat hi ng
Ar eas.

(2) Bureau of Naval Personnel, Aquatic Operator Handbook.
(3) ML-HDBK-1190 Facility Planning and Design Cui de.

(4) M L-HDBK-1037/1, Training and Recreation Pools (when
publ i shed).

(5) NAVMED P-5052-6A, Technical Information Manual for
Medi cal Corps Oficers, 1962.

(6) BUPERSI NST 1710.19 Aquatic Prograns and Facilities.

(7) OPNAVI NST 3120. 32 series, Standard organi zation and
Regul ations of the U S. Navy.

(8) OPNAVI NST 5100. 23D, Navy Cccupational Safety and
Heal t h NAVOSH Pr ogr am Manual .

b. G vilian Publications.

(1) Anerican Public Health Association, Control of
Communi cabl e Di sease in Man, 16th ed., Washington, D.C, 1995.

(2) Anmerican Public Health Association, American Water
Wor ks Associ ation, Water Pollution Control Federation, Standard
Met hods for the Examination of Water and Wastewater, 19'" ed.,
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